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Description 

[0001] The present invention relates to a method for 
manufacturing a rotary electric machine, particularly, to 
a method for manufacturing a winding thereof. This 
method is preferable for manufacturing a stator of a ve- 
hicular AC generator mounted on a vehicle, a truck or 
the like. 

[0002] A method of this kind according to the pream- 
ble of claim 1 is described in US-A-5 745 977. 
[0003] Conventionally, in the art of the rotary electric 
machine, it is known that an entirety of a winding wound 
and disposed on a core is constructed from a plurality 
of segments. In such a construction, a plurality of seg- 
ments are fitted on the core. After that, the winding is 
manufactured by joining these segments. Soldering, 
welding, brazing or the like is used as a joining method, 
in the case of welding, arc welding, laser welding, elec- 
tron beam welding or the like may be used. 
[0004] In a case that joining process for a plurality of 
points are executed in the manufacturing method of the 
rotary electric machine, it is required to execute a large 
number of joining at high speed. Additionally, to improve 
an industrial productivity, it is necessary to execute a 
large number of joining reliably and speedily. Specifical- 
ly, it is necessary to fix and hold a plurality of joining 
points in desired position efficiently, to execute the join- 
ing work under a holding condition and to release the 
holding condition without a damage on the joining por- 
tion. 

[0005] it is therefore an object of this invention to pro- 
vide a manufacturing method of a rotary electric ma- 
chine for joining a plurality of joining points at high 
speed. 

[0006] It is a further object of this invention to provide 
a manufacturing method of a rotary electric machine for 
joining a plurality of joining points reliably. 
[0007] It is another object of this invention to provide 
a manufacturing method for holding a plurality of joining 
points efficiently, and for releasing a holding condition 
without a damage on the joining point after joining, even 
in a case that the joining work is executed on the plurality 
of joining points. 

[0008] According to the present invention, a plurality 
of holding tools are disposed in between pairs of end 
portions to be joined, and the holding tools are moved 
back in a direction crossing an extending direction of the 
end portions to release holding. It is possible to hold the 
plurality of pairs to be joined efficiently, and to prevent 
a damage on a joining mark. The moving direction of the 
holding tool may be at a right angle against the extend- 
ing direction of the end portion. 

[0009] Further areas of applicability of the present in- 
vention will become apparent from the detailed descrip- 
tion provided hereinafter. It should be understood that 
the detailed description and specific examples, while in- 
dicating preferred embodiments of the invention, are in- 
tended for purposes of illustration only, since various 



changes and modifications within the spirit and scope 
of the invention will become apparent to those skilled in 
the art from this detailed description. 
[0010] The present invention will become more fully 
5 understood from the detailed description and the ac- 
companying drawings, wherein: 

FIG. 1 is a perspective view showing an outside ap- 
pearance of a stator of a rotary electric machine of 
10 a first embodiment of the present invention; 

FIG. 2 is an enlarged perspective view of a part of 
FIG. 1, showing an appearance before welding of 
the first embodiment; 

FIG. 3 is a perspective view showing a shape of a 
15 segment of the first embodiment; 

FIG. 4 is a perspective view showing a welding 

stage of the first embodiment; 

FIG. 5 is a perspective view showing an insertion 

rod of a circumferential side holding tool of the first 
20 embodiment; 

FIG. 6 is a perspective view showing an inserting 

stage of the insertion rod of the first embodiment; 

and 

FIG. 7 is a plan view showing the insertion rod from 
25 an arrow direction VII in FIG. 6. 

[0011] Hereafter, an embodiment will be described 
based on the drawings. The present invention is applied 
to a manufacturing method of a stator winding for a ve- 

30 hicular AC generator as a rotary electric machine. 

[0012] A stator 1 of the vehicular AC generator has a 
cylindrical stator core 11 . The stator core 11 is formed 
by laminating a plurality of steel sheets. A plurality of 
slots 12 are formed to extend in the axial direction on 

35 the inside surface of the stator core 1 1 . A stator winding 
13, which is a winding, is positioned in the slots 12. The 
stator winding 13 is a three phase winding as a poly- 
phase winding. The stator winding 13 forms a first coil 
end group 13a on one axial end of the core 2. The wind- 

40 jng 13 forms a second coil end group 13b on the other 
axial end of the core 2. The winding 13 is constructed a 
plurality of segments made of copper wire. The seg- 
ments are disposed in each of the slots 12 as conduc- 
tors. Further, insulating sheets 14 are disposed in be- 

45 tween each of the slots 1 2 and the electric conductors 
disposed therein. 

[0013] The winding 13 is formed by joining the seg- 
ments. In this embodiment, U-shaped segments 15 
shown in FIG. 3 are mainly used, l-shaped segments 

so can be used alternatively. The U-shaped segments 
shown in FIG. 3 are formed by bending a conductor wire 
having a flat cross-section into a U-shape, and twisting 
both arm portions at a designated position in a desig- 
nated direction. In this embodiment, the U-shaped seg- 

55 ments including a small and a large types as shown in 
FIG. 3 are used. The U-shaped segments are twisted 
as indicated by arrows A and inserted from one axial 
end of the core 11 . After that, end portions 1 6 extended 
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from the other axial end of core 1 1 are twisted as indi- 
cated by arrows B. Therefore, the U-shaped segments 
form the coil end group 1 3a as shown in FIG. 2. The end 
portions 16 has skew portions 16a extending obliquely, 
tip portions 1 6b extending axialty, and end surfaces 16c 
thereon. The tip portions 16b are provided for a joining 
stage 

[0014] In this embodiment, four segments are dis- 
posed in one slot to make four layers in the radial direc- 
tion. As a result, in the first coil end group 13a, four end 
portions 1 61 , 1 62, 1 63 and 1 64 are aligned in the radial 
direction. Two end portions 161 and 162, which are ad- 
jacent in the radial direction, form a pair 1 7 (1 7a) of the 
tip to be joined. Two end portions 163 and 164, which 
are adjacent in the radial direction, also form a pair 17 
(1 7b) of the tip to be joined. In this embodiment, the pairs 
1 7 are arranged on a line to make a ring 1 8. Additionally, 
the pairs 17 form multiple coaxial rings of different di- 
ameters. The pairs 1 7 are arranged on two parallel ring 
lines which are a plurality of parallel lines. The plurality 
of outer pairs 1 7a make an outer ring 1 8a. The plurality 
of inner pairs 1 7b make an inner ring 1 8b. 
[001 5] A continuous winding disposed around the sta- 
tor core 1 1 is formed by joining the pairs 1 7 disposed as 
shown in FIG. 2. 

[0016] Next, manufacturing process of the stator will 
be described. At first, the stator core 1 1 is manufactured. 
Secondly, the process proceeds to a stage for inserting 
the plurality of segments 15 on the core 11 and a stage 
for arranging the plurality of pairs. In this stage, the seg- 
ments 1 5 are inserted into the slots 12 from one of the 
axial end of the stator core 1 1 . The plurality of end por- 
tions 1 6 extended from the other end of the core 1 1 are 
twisted as shown in FIG. 2. The end portions 1 6 are ar- 
ranged as shown in FIG. 2 by the twisting process. Two 
tips are arranged in the radial direction as the pair 17. 
Next, a holding stage and a welding stage are carried 
out. Two end portions 1 6 are electrically joined by weld- 
ing the pairs 17. As a result, the winding is formed by 
connecting the plurality of segments 15 in series. 
[0017] Next, the holding stage and the welding stage 
are described in detail. In the holding stage, at first, the 
stator assembly processed into the shape shown in FIG. 
2 is held and fixed. The stator core 1 1 is fixed on a core 
fixing device 21 . Next, the pairs 1 7 are held and fixed in 
the designated shape and position shown in FIG. 2 by 
a plurality of holding tools 22. The holding tools 22 have 
an inside holding tool 23, an outside holding tool 24 and 
a circumferential side holding tool 25. These holding 
tools 22 also act as an electrodes to supply electric cur- 
rent for welding. 

[0018] The inside holding tool 23 is constructed in a 
disk shape. The inside holding tool 23 is an assembly 
of a plurality of fan-shaped portions. The fan-shaped 
portions are movable toward inside and outside in the 
radial direction by a driving device 23a. The inside hold- 
ing tool has an upper portion 23b and a lower portion 
23c, and has a plurality of holes 23d therebetween. The 



holes 23d are disposed as a plurality of coupling por- 
tions radiating in all directions. The holes 23d open to- 
ward a radial outside. The inside holding tool 23 defines 
a radial inside position of the plurality of pairs 17 ar- 

5 ranged on the radial direction. The inside holding tool 
23 contacts a radial inside surface of the end portion 
1 64 positioned on the most inside. 
[0019] The outside holding tool 24 is constructed in a 
ring shape, the outside holding tool 24 is an assembly 

10 of a plurality of fan-shaped portions. The fan-shaped 
portions are movable toward inside and outside in the 
radial direction by a driving device 24a. The outside 
holding tool has a movable portion 24b. The outside 
holding tool 24 defines a radial outside position of the 

15 plurality of pairs 1 7 arranged on the radial direction. The 
outside holding tool 24 contacts a radial outside surface 
of the end portion 1 61 positioned on the most outside. 
[0020] The circumferential side holding tool 25 is con- 
structed by a plurality of insertion rods disposed radially. 

20 Each of the insertion rod is movable toward inside and 
outside in the radial direction by a driving device 25a. 
The circumferential side holding tool 25 has a plurality 
of insertion rods 25b disposed to extend in all directions. 
In this embodiment, the plurality of insertion rods move 

25 in the radial direction ail together by the driving device 
25a. The moving direction of the insertion rods 25b 
crosses the direction of extension of the pairs 17. The 
crossing angle is at right. The driving device can be so 
constructed that the plurality of insertion rods 25b are 

30 moved in sequence. The driving device can be also con- 
structed to provide the following movements : the plu- 
rality of insertion rods are moved in the axial direction 
to insert it into recesses between the plurality of pairs 
17 when the plurality of insertion rods 25b are installed; 

35 and the plurality of insertion rods are moved in the radial 
direction toward the outside to pull it out when the plu- 
rality of insertion rods 25b are uninstalled. 
[0021] Each of the insertion rods 25b has a first por- 
tion 25c tapered off to the tip and a wider second portion 

^0 25d positioned on radial outside. The first portion 25c 
has a width corresponding to a distance between the tip 
portions 16b of two pairs 17 which are adjacent in the 
circumferential direction. The first portion 25c is dis- 
posed between two pairs 17 which are adjacent in the 

^5 circumferential direction. The second portion 25d is pro- 
truded in one side of the circumferential direction to form 
a step portion from the first portion 25c. A surface 25e 
provided by the step portion defines the radial outside 
position of the plurality of pairs 1 7 arranged in the radial 

50 direction. The surface 25e contacts the radial outer sur- 
face of the end portion 161 positioned in the most out- 
side. The tip of the insertion rod 25b can be inserted Into 
and coupled with the hole 23d of the inside holding tool 
23. The plurality of insertion rods 25b are radially posi- 

55 tioned and fixed in its designated position by inserting 
the tip of the insertion rod 25b into the hole 23d. The tip 
is coupled tightly in both the circumferential and axial 
directions. The coupling on the circumferential direction 



3 



1 I 



5 



EP 1 041 696 B1 



6 



is more important than the axial direction for an accurate 
positioning. The plurality of insertion rods, forming the 
circumferential side holding tool 25, can be constructed 
integrally with the outside holding tool 24. 
[0022] In this embodiment, the insertion rods 25b are 
installed between adjacent pairs 1 7 to make an appear- 
ance shown in FIG. 4 by moving it to insert from the ra- 
dial outside. As shown in FIG. 6, the first portion 25c of 
the pairs 25b has a cross sectional shape corresponding 
to a shape of gutters on an inserting path. The gutters 
are formed by the plurality of end portions 1 61 , 1 62, 1 63 
and 1 64. As shown in FIG. 7, the first portion 25c of the 
insertion rod 25b appears like a bottom of ship in the 
view from the tip. The first portion 25c has a cross sec- 
tion shaped as the home base corresponding to a shape 
of the skew portion 1 6a and the tip portion 1 6b. The first 
portion 25c is made of a smooth surface not to damage 
the end portions. The shape of the end portions are 
modified into the designated proper shape by inserting 
such the insertion rods 25b. 

[0023] A function of this embodiment will be described 
referring to, for instance, the case that the end portion 
162 is bent more than the designated proper shape 
shown by the broken line in FIG. 7. With the insertion of 
the first portion 25c, the end portion 162 is modified by 
bending along the cross section of the first portion 25c. 
As a result, the end portion 1 62 is modified into the des- 
ignated proper position shown by the solid line. There- 
fore, the pairs 17 are held and fixed in the designated 
proper positions by the holding tools. The insertion rod 
25b is contacted both of the pairs 1 7a and 1 7b belonging 
to the outer ring 18a and the inner ring 18b. After that, 
the plurality of pairs 17 are welded respectively. 
[0024] I n the welding stage, at first, a TIG welder head 
3 is positioned to direct toward a top end of the pair 1 7. 
Next, the welding current is supplied between the head 
3 and the holding tools 23, 24 and 25 to generate an 
arc. The top end of the pair 1 7 is melted into a fusion by 
the arc. The pair 17 was just arranged before it melts. 
The head 3 is moved to the next pair after it melts a 
predetermined amount. In this embodiment, the relative 
movement between the head 3 and the plurality of pairs 
1 7 is provided by holding the head 3 and rotating the 
stator 1 with the holding tools in a direction indicated by 
the arrow in FIG. 4. This direction may be reversed, on 
the top of the pair 1 7, a welding mark 1 9 is formed as a 
joining mark by solidifying the melted copper again. 
Therefore, the pair of the end portions constituting the 
pair 1 7 are electrically connected. The welder is contin- 
uously activated during the head 3 moves around the 
plurality of pairs 17 while being directed thereon. As a 
result, the arc passes over around the plurality of pairs 
aligned on the line, and weld them around. In this em- 
bodiment, the plurality of pairs 1 7 forming the outer ring 
18a are continuously welded after the plurality of pairs 
17 forming the inner ring 18b are continuously welded. 
FIG. 4 shows the welding stage of the outer ring 18a. 
As the welding stage, plasma welding, gas welding, la- 



ser welding, electric resistance welding or the like may 
be used except for arc welding. 

[0025] After completion of the welding stage, on the 
top of the pair 1 7, the welding mark 1 9 having larger 
5 diameter than the pair 1 7 is formed. The welding mark 
19 is substantially a ball shape due to the surface ten- 
sion before it solidifies. The welding mark 1 9 projects in 
the circumferential and radial directions relative to the 
end portion 1 7 which is not welded. A melting range is 
preferably limited to prevent an enlargement of the weld- 
ing mark 1 9. However, there is a limit to make the melt- 
ing range small, because of a strength and an electric 
resistance on the welding mark 19. Then, the welding 
mark 1 9 will be the above-mentioned shape. 
[0026] After completion of the welding stage, the hold- 
ing tools 23, 24 and 25 are moved back to release the 
holding of the pairs 1 7. After that, the welded stator 1 is 
taken out. The process proceeds to a next coating stage 
for the welding mark 1 9. Then, the stator 1 is assembled 
into the vehicular AC generator as the rotating electric 
machine. 

[0027] In this embodiment, the insertion rods 25b are 
inserted with rubbing on the side surface of the end por- 
tions 16 when the insertion rods 25b are installed. 
Therefore, it is easy to provide electric conduction be- 
tween the insertion rods 25b and each end portion 16. 
Further, in the stage for releasing the holding of the plu- 
rality of end portions 17, the insertion rods 25b, which 
is a circumferential side holding tool, are moved radially 
outside. Therefore, it is prevented to make an interfer- 
ence such as the collision between the welding mark 1 9 
and the circumferential side holding tool 25. As a result, 
a damage on the welding markl 9 is prevented. It is also 
prevented to deform the welded end portion 1 6. Further, 
a damage on an insulating film covering the copper wire 
forming the segment 15 is prevented. 
[0028] Although the present invention has been de- 
scribed in connection with the preferred embodiments 
thereof with reference to the accompanying drawings, it 
is to be noted that various changes and modifications 
will be apparent to those skilled in the art. Such changes 
and modifications are to be understood as being includ- 
ed within the scope of the present invention as defined 
in the appended claims. 



Claims 

1. A method for manufacturing a rotary electric ma- 
chine comprising a core (1 1 ) and a plurality of con- 
ductors (15) positioned on said core and provided 
as a part of a winding (13), comprising: 

a step for arranging a plurality of pairs (1 7,1 7a, 
17b) into a ring (18,1 8a, 18b), said pairs com- 
prising end portions (161,162,163,164) of said 
conductors to be joined and extending from 
said core; 



15 



20 



25 



30 



35 



40 



45 



50 



4 



7 



EP 1 041 696 B1 



8 



a step for holding said plurality of pairs, and 
a step for joining the plurality of pairs under a 
holding condition of said pairs; characterized 
in that the holding of the pairs is performed by 
disposing holding tools (25b) in between cir- 
cumferentially adjacent two pairs to contact 
both of said pairs respectively and further char- 
acterized by comprising 
a step for releasing the holding condition of the 
pairs by moving the holding tools in a direction 
crossing an extending direction of said end por- 
tions. 

2. A method for manufacturing a rotary electric ma- 
chine according to claim 1 , characterized in that: 

a joining mark (19) is formed in said joining 
step, the joining mark is larger than an end 
(16a, 16b) of a non-joined pair. 

3. A method for manufacturing a rotary electric ma- 
chine according to claim 1 or 2, characterized in 
that: 

said plurality of pairs (17, 17a, 17b) are ar- 
ranged to extend in an axial direction from said 
core in said arranging step. 

4. A method for manufacturing a rotary electric ma- 
chine according to claim 3, characterized in that: 

two of said end portions (1 61 ,1 62) (1 63,1 64) to 
be joined are arranged in a radial direction of 
said core in said arranging step. 

5. A method for manufacturing a rotary electric ma- 
chine according to claim 3 or 4, characterized in 
that: 

said holding tools (25b) are moved in the radial 
outside direction relative to a ring arrangement 
(18,18a,18b) of said pairs in said releasing 
step. 

6. A method for manufacturing a rotary electric ma- 
chine according to one of claims 1 to 5, character- 
ized in that: 

said holding tools (25b) are inserted between 
said plurality of pairs by moving in a radial di- 
rection relative to a ring arrangement (18,18a, 
18b) of said pairs in said holding step. 

7. A method for manufacturing a rotary electric ma- 
chine according to one of claims 1 to 6, character- 
ized In that: 

a plurality of segments (15) are positioned on 



said core as said conductors in said arranging 
step. 

8. A method for manufacturing a rotary electric ma- 
s chine according to claim 7, characterized in that: 

U-shaped segments (15) are inserted in said 
core from one axial end of said core to provide 
a plurality of end portions extending from the 
10 other axial end of said core in said arranging 

step. 

9. A method for manufacturing a rotary electric ma- 
chine according to one of claims 1 to 8, character- 
's i Z ed in that: 

said plurality of pairs are arranged into a multi- 
ple coaxial rings (1 8,1 8a, 1 8b) on one axial end 
of said core in said arranging step. 

20 

10. A method for manufacturing a rotary electric ma- 
chine according to claim 9, characterized in that: 

both of said pair (17b) belonging to said inner 
25 ring (1 8b) and said pair (1 7a) belonging to said 

outer ring (1 8a) are contacted one piece of said 
holding tool (25b) extending in the radial direc- 
tion in said holding step. 

30 11. A method for manufacturing a rotary electric ma- 
chine according to one of claims 1 to 10, charac- 
terized in that: 

said end portion (161) positioned on an end of 
35 a radial direction is held relative to the radial 

direction by said holding tool (25b) in said hold- 
ing step. 

12. A method for manufacturing a rotary electric ma- 
40 chine according to one of claims 1 to 11, charac- 
terized in that: 

a tip of said holding tool (25b) positioned be- 
tween said pairs (17,17a,17b) is coupled with 
45 a coupling portion (23d) to fix the holding tool 

in said holding step. 

13. A method for manufacturing a rotary electric ma- 
chine according to one of claims 1 to 12, charac- 

so terized In that: 

said end portion (161 ,162,163,164) is modified 
into a designated proper shape by using a cross 
sectional shape of said holding tool (25b) cor- 
55 responding to said designated proper shape of 

said end portion in said holding step. 
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PatentansprQche 

1. Verfahren zur Herstellung einer elektrischen Rota- 
tionsmaschine mit einem Kern (11) und einer Viel- 
zahl an Leitern (15), die an dem Kern positioniert 
sind und einen Teil einer Wicklung (13) bilden, mit 
den folgenden Schritten: 

einem Schritt zum Anordnen einer Vielzahl von 
Paaren (17, 17a, 17b) in einen Ring (18, 18a, 
18b), wobei die Paare Endabschnitte (161, 
162, 163, 164) derLeiteraufweisen,diemitein- 
ander zu verbinden sind und sich von dem Kern 
aus erstrecken; 

einen Schritt zum Halten der Vielzahl der Paa- 
re, und 

einen Schritt zum Verbinden der Vielzahl der 
Paare unter einem Haltezustand der Paare; 

dadurch gekennzeichnet, daB 

das Halten der Paare dadurch ausgefiihrt wird, in- 
dem Haltewerkzeuge (25b) zwischen umfangsma- 
Big benachbarten zwei Paaren angeordnet werden, 
um beide Paare jewei Is zu kontaktieren, und ferner 
gekennzelchnet durch einen Schritt zum Losen 
des Haltezustandes der Paare durch bewegen der 
Haltewerkzeuge in einer Richtung, welche eine Er- 
streckungsrichtung der Endabschnitte kreuzt. 

2. Verfahren zur Herstellung einer elektrischen Rota- 
tionsmaschine nach Anspruch 1 , 

dadurch gekennzeichnet, daB 
eine Verbindungsmarke (1 9) bei dem Verbindungs- 
schritt ausgebildet wird, wobei die Verbindungs- 
marke groBer ist als ein Ende (1 6a, 1 6b) eines nicht 
verbundenen Paares. 

3. Verfahren zur Herstellung einer elektrischen Rota- 
tionsmaschine nach Anspruch 1 Oder 2, 
dadurch gekennzeichnet, daB 

die Vielzahl der Paare (17, 17a, 17b) gemaB dem 
Anordnungsschritt so angeordnet werden, daB sie 
sich in einer axialen Richtung von dem Kern aus 
erstrecken. 

4. Verfahren zur Herstellung einer elektrischen Rota- 
tionsmaschine nach Anspruch 3, 

dadurch gekennzeichnet, daB 
zwei Endabschnitte der genannten Endabschnitte 
(161,1 62, 1 63, 1 64), die zu verbinden sind, in einer 
radialen Richtung des Kernes bei dem Anordnungs- 
schritt angeordnet werden. 

5. Verfahren zur Herstellung einer elektrischen Rota- 
tionsmaschine nach Anspruch 3 oder 4, 
dadurch gekennzeichnet, daB 



die Haltewerkzeuge (25b) in einer radial nach au- 
Ben vertaufenden Richtung relativ zu einer Ringan- 
ordnung (18, 18a, 18b) der Paare bei dem Freiga- 
beschritt bewegt werden. 

5 

6. Verfahren zur Herstellung einer elektrischen Rota- 
tionsmaschrne nach einem der Anspruche 1 bis 5, 
dadurch gekennzeichnet, daB 
die Haltewerkzeuge (25b) zwischen die Vielzahl der 
10 Paare eingefuhrt werden, indem sie in einer radia- 
len Richtung relativ zu einer Ringanordnung (18, 
18b) der Paare bei dem Halteschritt bewegt wer- 
den. 

15 7. Verfahren zur Herstellung einer elektrischen Rota- 
tionsmaschine nach einem der Anspruche 1 bis 6, 
dadurch gekennzeichnet, daB 
eine Vielzahl an Segmenten (1 5) an dem Kern als 
Leiter bei dem Zusammenbauschritt positioniert 
werden. 

8. Verfahren zur Herstellung einer elektrischen Rota- 
tionsmaschine nach Anspruch 7, 
dadurch gekennzeichnet, daB 
bei dem Zusammenbauschritt U-gestaltete Seg- 
mente (1 5) in den Kern von einem axialen Ende des 
Kernes aus eingefuhrt werden, um eine Vielzahl der 
Endabschnitte vorzusehen, die sich bei dem ande- 
ren axialen Ende des Kernes aus erstrecken. 

9. Verfahren zur Herstellung einer elektrischen Rota- 
tionsmaschine nach einem der Anspruche 1 bis 8, 
dadurch gekennzeichnet, daB 
die Vielzahl der Paare bei dem Zusammenbau- 
schritt in vielfache koaxiale Ringe(18, 18a, 18b) an 
einem axialen Ende des Kernes angeordnet wer- 
den. 

10. Verfahren zur Herstellung einer elektrischen Rota- 
tionsmaschine nach Anspruch 9, 
dadurch gekennzeichnet, daB 
bei dem Halte- oder Halterungsschritt beide Paare 
gemaB dem Paar (1 7b), welches zu dem Innenring 
(18b) gehort und dem Paar (17a), welches zu dem 
AuBenring (18a) gehort, mit einem Stuck des Hal- 
tewerkzeugs (25b) kontaktiert werden, welches 
sich in der radialen Richtung erstreckt. 

11. Verfahren zur Herstellung einer elektrischen Rota- 
tionsmaschine nach einem der Anspruche 1 bis 10, 
dadurch gekennzeichnet, daB 
der Endabschnitt (1 61 ), der an einem Ende in einer 
radialen Richtung positioniert ist, bei dem Halte- 
oder Halterungsschritt relativ zu der radialen Rich- 
tung durch das Haltewerkzeug (25b) gehalten wird. 

12. Verfahren zur Herstellung einer elektrischen Rota- 
tionsmaschine nach einem der Anspruche 1 bis 11 , 
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dadurch gekennzeichnet, daB 

bei dem Halte- Oder Halterungsschritt eine Spltze 
des Haltewerkzeugs (25b), welch e zwischen den 
Paaren (17, 17a, 17b) posrtioniert ist, mit einem 
Kopptungsabschnitt (23d) gekoppelt wird, urn das 
Haltewerkzeug zu fixieren. 

13. Verfahren zur Herstellung einer elektrischen Rota- 
tionsmaschine nach einem der Anspruche 1 bis 12, 
dadurch gekennzeichnet, daB 
bei dem Halte- Oder Halterungsschritt der Endab- 
schnitt (1 61 , 1 62, 1 63, 1 64) in eine vorgezeichnete 
geeignete Gestalt abgeandert wird und zwar unter 
Verwendung einer Querschnittsgestalt des Halte- 
werkzeugs (25b), die der vorgezeichneten geeigne- 
ten Gestatt des Endabschnitts entspricht. 



Revendications 

1. Procede de fabrication d'une machine electrique 
tournante comprenant un noyau (1 1 ) et une pluralite 
de conducteurs (15) positionnes sur ledit noyau et 
disposes comme une partie d'un enroulement (1 3), 
comprenant : 

une etape de disposition d'une pluralite de pai- 
res(17, 17a, 17b) en un anneau (18, 18a, 18b), 
lesdites paires comprenant des parties d'extre- 
mite (161, 162, 163, 164) desdits conducteurs 
a joindre et s'etendant depuis ledit noyau ; 

une etape de maintien de ladite pluralite de pai- 
res, et 

une etape de jonction de la pluralite de paires 
dans une condition de maintien desdites 
paires ; caracterlse en ce que le maintien des 
paires est effectue en disposant des outils de 
maintien (25b) entre deux paires circonteren- 
tiellement adjacentes pour venir en contact 
avec toutes deux respectivement desdites pai- 
res, et caracterlse en outre en ce qu'il com- 
prend 

une etape de liberation de la condition de main- 
tien des paires par deplacement des outils de 
maintien dans une direction croisant une direc- 
tion d'extension desdites parties d'extremite. 

2. Procede de fabrication d'une machine electrique 
tournante selon la revendication 1 , caracterlse en 
ce que : 

un repere de jonction (19) est forme dans ladite 
etape de jonction, le repere de jonction 6tant 
plus grand qu'une extremite (16a, 16b) d'une 
paire non jointe. 



3. Procede de fabrication d'une machine electrique 
tournante selon la revendication 1 ou 2, caracterl- 
se en ce que : 

s ladite pluralite de paires (1 7, 1 7a, 1 7b) sont dis- 

posees pour s'etendre dans une direction axia- 
le depuis ledit noyau dans ladite etape d'agen- 
cement. 

10 4. Procede de fabrication d'une machine electrique 
tournante selon la revendication 3, caracterlse en 
ce que : 

deux desdites parties d'extremite (161, 162) 
15 (163, 164) a joindre sont disposees dans une 

direction radiale dudit noyau dans ladite etape 
d'agencement. 

5. Procede de fabrication d'une machine electrique 
20 tournante selon la revendication 3 ou 4, caracterl- 
se en ce que : 

lesdits outils de maintien (25b) sont dep laces 
dans la direction externe radiale par rapport a 
25 un agencement en anneau (1 8, 1 8a, 1 8b) des- 

dites paires dans ladite etape de liberation. 

6. Procede de fabrication d'une machine electrique 
tournante selon Tune des revendications 1 a 5, ca- 

30 racterlse en ce que : 

lesdits outils de maintien (25b) sont inseres en- 
tre ladite pluralite de paires par deplacement 
dans une direction radiale par rapport a un 
35 agencement en anneau (1 8, 1 8a, 1 8b) desdites 

paires dans ladite etape de maintien. 

7. Procede de fabrication d'une machine electrique 
tournante selon Tune des revendications 1 a 6, ca- 

40 racterlse en ce que : 

une pluralite de segments (1 5) sont positionnes 
sur ledit noyau sous forme desdits conducteurs 
dans ladite etape d'agencement. 

45 

8. Procede de fabrication d'une machine electrique 
tournante selon la revendication 7, caracterlse en 
ce que : 

50 des segments formes en U (15) sont inseres 

dans ledit noyau a partir d'une extremite axiale 
dudit noyau pour former une pluralite de parties 
d'extremite s'6tendant depuis I'autre extremite 
axiale dudit noyau dans ladite etape d'agence- 
55 ment. 

9. Procede de fabrication d'une machine electrique 
tournante selon I'une des revendications 1 a 8, ca- 
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racterise en ce que : 

ladite plurality de paires sont disposees en an- 
neaux coaxiaux multiples (18, 18a, 18b) sur 
une extremity axiale dudit noyau dans ladite 5 
etape d'agencement. 

10. Precede de fabrication d'une machine electrique 
tournante selon la revendication 9, caracterise en 

ce que : 10 

toutes deux de ladite paire (1 7b) appartenant 
audit anneau interne (18b) et de ladite paire 
(1 7a) appartement audit anneau externe (18a) 
sont mises en contact avec un element dudit 15 
outil de maintien (25b) s'etendant dans la direc- 
tion radiale dans ladite etape de maintien. 

11. Procede de fabrication d'une machine electrique 
tournante selon Tune des revendications 1 a 1 0, ca- 20 
racterise en ce que : 

ladite partie d'extremite (161) positionnee sur 
une extremite d'une direction radiale est main- 
tenue par rapport a la direction radiale par ledit 25 
outil de maintien (25b) dans ladite etape de 
maintien. 

12. Procede de fabrication d'une machine electrique 
tournante selon Tune des revendications 1 a 11 , ca- 30 
racterise en ce que : 

une pointe dudit outil de maintien (25b) posi- 
tionne entre lesdites paires (17, 17a, 17b) est 
couplee a une partie de couplage (23d) pour 35 
fixer I'outil de maintien dans ladite etape de 
maintien. 

13. Procede de fabrication d'une machine electrique 
tournante selon I'une des revendications 1 a 12, ca- 40 
racterise en ce que : 

ladite partie d'extremite (161, 162, 163, 164) 
est modifiee en une forme appropriee designee 
par I'utilisation d'une forme de coupe transver- 45 
sale dudit outil de maintien (25b) correspon- 
dant a ladite forme appropriee designee de la- 
dite partie d'extremite dans ladite etape de 
maintien. 
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FIG. 1 
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FIG. 3 
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FIG. 5 




FIG. 6 
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